P2Y6 receptors and ADAM17 mediate low-dose gamma-ray-induced focus formation (activation) of EGF receptor.
The EGF receptor (EGFR) is frequently expressed in tumors of epithelial origin. Although it is well known that ionizing radiation induces activation of EGFR, the mechanism remains unknown. Recently, we reported that activation of P2Y receptors is involved in γ-radiation-induced activation of extracellular signal-regulated kinase1/2 (ERK1/2), which is dependent on activation of EGFR. Here we focused on the mechanism of activation of EGFR in response to low-dose γ radiation, mainly in terms of the activation-associated formation of EGFR foci in A549 cells. Irradiation of cells with 0.1 Gy γ rays induced biphasic phosphorylation of EGFR and ERK1/2 as well as biphasic formation of EGFR foci. The radiation-induced focus formation of EGFR was abolished by ecto-nucleotidase, P2Y receptor antagonists and knockdown of P2Y6 receptor, suggesting the involvement of extracellular nucleotides and activation of P2Y6 receptors in this process. Further, a disintegrin and metalloprotease 17 (ADAM17) is expressed in A549 cells and an ADAM17 inhibitor significantly blocked the radiation-induced focus formation of EGFR. We conclude that activation of both P2Y6 receptors and ADAM17 mediates the low-dose γ-radiation-induced activation of EGFR, as evaluated in terms of focus formation, in A549 cells.